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BACKGROUND
Project History

The first phase of the Regional Project on Fruit Fly Control

Strategies in the South Pacific (RFFP) was initiated through a
one-year project under the FAO Technical Cooperation Program
(TCP/ RAS/ 0055) in Septenber, 1990. FAO provided US$174, 000.00 for

one year.

A second phase of the project (RAS/90/004) was approved in
January, 1991 with joint funding from the United Nations
Devel opment Program (US$100, 000. 00), AIDAB (Australia) (indicative
funding for the period of the project of US$295,000.00) and the
South Pacific Commission (SPC) (US$36,000.00). Like the first
phase, this phase focuses on developing environmentally sound
fruit fly control strategies in the Cook Islands, Fiji, Tonga and
Western Sanpa to overcone quarantine restrictions on export of
fresh fruits and fleshy vegetables. The project is due to
term nate in Septemnber, 1993.

The project is being executed by SPC, with a sub-contractual
arrangenment with the Food and Agricultural Organisation of the
Uni ted Nations (FAO.

FAO provides the services of a Chief Technical Adviser, who since
Septenber, 1991, has been funded by the AIDAB conponent of the
Proj ect. The Chief Technical Adviser nmanages the Project
technically and administratively.

United Nations Volunteer Entonologists (UNV) were provided in

Fiji, Cook Islands and Tonga initially for two years under the
Japanese Trust Fund (SPF/ 89/V01). Fundi ng of US$96, 000.00 was
provided for this purpose. In Novenmber, 1991, an additional UNV

Ent onol ogi st was approved by the British Governnent for two years
for Western Sanmpa. In August, 1992, the UNDP under its 5th Cycle
fundi ng, approved funding for the extension of the UNV's in the
Cook Islands, Fiji and Tonga for a further 12 nonths (about
US$60, 000. 00) .

Description of the Sub-sector

In broad terns, the devel opnent policies of nobst Pacific |sland
countries aimto expand their econonic bases, to further diversify
their agricultural sectors, to strengthen and exploit export
markets, to reduce their reliance on pesticide usage, to foster
val ue- added processing and, at the sanme tinme, to beconme nore self-
suf ficient in high quality, locally produced, nutritious
horticultural comopdities.

Fruit and vegetable production dovetails into the long term
devel opnment plans of nmany Pacific Island countries. For exanpl e,
a high priority objective in Fiji's developnent plans is to
encourage export-led growh with enphasis on inport substitution
and self sufficiency of food production. As part of this
objective, the developrment plan identifies encouragenent of
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di versification, which places particular enphasis on high value
fruit, vegetable and spice export compdities.

Pacific Island countries are ideally suited to fresh fruit and
veget abl e production. They are relatively close to niche and
maj or markets in Australia, New Zeal and, Japan and the USA. There
is also considerable potential for inter-country trade or inport
substitution between South Pacific Island countries, a concept
often voiced by the Forum Secretariat. O her factors that
denmonstrate suitability of Pacific Island countries for fresh
fruit and vegetable production include the high values of these
commodities, relatively low |abour costs, the requirenents for
smal | areas of land as a production unit, and the acceptability of
fresh fruit and vegetable production as an integral part of
subsi stence agriculture and diversification.

Modest trade with Pacific rim countries has occurred in the past.
For exanple, Australia inports US$1.2 m of fresh fruits and
vegetables from Pacific Island countries; New Zealand inports

US$9.3 m and Japan inports US$1.5 m of squash from Tonga. In
terms of international trade, these values are insignificant but,
to small island countries with small populations and econonic
bases, these represent subst anti al contributions to their
econoni es.

Unfortunately, Pacific Island countries have sizeable endenic
fruit fly popul ations. Many of the fruit fly species are of
econonic inportance to |ocal production and their presence
adversely affects access to export nmarkets wunless adequate
preventative and disinfestation neasures are available. Thi s
situation applies to the countries included in this project.

The access to export nmarkets will worsen because of restrictions
i nposed by inporting countries on the use of ethylene dibrom de
(EDB), thus resulting in the effective discontinuation of its use
for disinfesting fresh fruits and vegetables likely to be infested
with fruit flies. Australia, on 21 June, 1992, confirnmed that the
use of EDB on inported produce wll be prohibited as of 1
January, 1993. Li kewi se, the USA and Japan prohibit its use. New
Zealand may, in tinme, follow this |ead. Al ready, New Zeal and has
enacted legislation that restricts the pernissable level of EDB

residues in inported fruits and vegetables. This will take effect
on 1 January, 1994. These actions wll nean that, unless
alternative treatnents to EDB fum gation are developed, Pacific
Island countries will not be able to gain access to any of these
mar ket s.

Further, wthout effective control of fruit flies during the

production of some commopdities, econonmic losses will continue to
occur. Fruit flies can be controlled by wusing systenmc
insecticides as cover sprays, but these adversely affect
beneficial insects (biological control agents and pollinating

agents), result in wunwanted residues in produce and may be
environnmentally unfriendly. A system of bait spraying using waste
yeast products is being developed by the project; it provides an
environnentally sound, <cheap, non-residue formng method of
control of fruit flies. Equi prent used to apply bait sprays is

© Copyright: Secretariat of the Pacific Community / Regional Management of Fruit Fliesin the
Pacific



RAS/90/004 Regional Project on Fruit Fly Control Strategies in the South Pacific: Tripartite 4
Review Report (November 1992)

unsophi sticated and fits into comercial and village production
systens in developing countries. Also, if waste yeast from | ocal
breweries can be refornulated and used for fruit fly contro

pur poses, pollution of waterways caused by disposal of this waste
may be alleviated to sonme extent.

Pacific Island countries recognise the econom c inportance of the
presence of damaging fruit flies to both production and export
mar ket s. Wth the assistance from the RFFP, countries are
addressing this serious problem as part of their devel opnent
obj ecti ves.

PRQJECT GOAL, OBJECTI VES AND OUTPUTS
Devel oprment al Goal

To increase the level of production and quality of fresh fruits
and fleshy vegetables, |eading to enhanced availability for |ocal
consunption, increased exports and higher farmer's incones in the
Cook Islands, Fiji, Tonga and Western Sanpa.

I medi ate Objective 1

To upgrade the technical know edge and understandi ng of the inpact
of fruit flies on production and export of fresh fruits and fleshy
vegetables by plant protection, quarantine, extension services
staff and the private sector

Qut put s

1. Updated, valid information on the fruit fly species present
in the 4 countries, their seasonal abundances, geographica
distributions, host ranges, parasitoid prevalence, levels of

parasitism and stages of nmaturity at which fruits or vegetables
become susceptible to fruit fly infestation

2. Data on the levels of damage and, hence, clarification of
the econonmic significance of fruit flies to production

3. User friendly database on fruit flies using information from
1 and 2, to assist in quarantine decision-making by inporting
countries.

4. Governnment personnel and a private sector aware of, and
trained in, fruit fly surveillance and assessnent techni ques.

| medi ate Objective 2

To reduce the levels of damge to fresh fruits and fleshy
veget abl es caused by fruit flies.
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CQut put s

1. Devel opment and adoption of cheap, environnentally sound,
effective strategies for fruit fly control, based on bait sprays
using yeast autolysate, either from |ocal sources or from
Australi a.

2. Awar eness by farnmers of the benefits of good crop hygiene
practices as an integral part of fruit fly control strategies and
quality assurance schenes.

3. Governnment personnel and farners trained in bait spray
t echni ques.

| medi ate Objective 3

To strengthen the capacity of quarantine services and the private
sector to overcome quarantine restrictions on fresh fruits and
fl eshy vegetabl es i nposed by inporting countries.

CQut put s

1. Advi ce on forrmrul ati ng quaranti ne protocols or procedur es
or host susceptibility testing, disinfestation treatnents and
quality assurance schenes.

2. Devel opment and adoption of new post-harvest disinfestation
treatments as alternatives to fum gation with ethylene dibroni de,
appropriate to the four project countries and acceptable to
i nporting countries.

Common to these three Immediate Objectives is the provision of
training of counterpart staff through on-the-job training,
pl acenent training, senmnars, workshops and training courses.
Al so, awareness progranms for farmers and exporters form an
i nportant conponent of project activities.

PRQJECT ACHI EVEMENTS
Proj ect Managenent
Equi prrent and Material s

The four project countries (Cook Islands, Fiji, Tonga, Western
Sampa) have received adequate equi prent and materials to undertake
trapping, wild and comrercial host surveys, rearing of flies from
these sanples, parasitoid rearing, bait spray testing, |aboratory
culturing of fruit flies and host status testing of fruits. The
New Zeal and Governnent provided the Cook Islands with a new fruit
fly rearing |aboratory where biological studies and post-harvest

disinfestation research can be done. The RFFP has provided
airconditioner units and constant tenperature cabinets for
Government - provi ded | aboratories in Tonga, Fiji and Western Sanpa
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to assist wth laboratory culturing of flies and biological
st udi es.

The USAID funded Commercial Agricultural Devel opnent (CAD) Project
will provide experinmental equipnment for devel opnent of quarantine
treatnents to Tonga and Fiji in Novenmber, 1992.

Expendable materials for trapping and host surveys have been
provided to countries and replaced periodically, jointly by the
RFFP and the ACI AR Regional Project on Identification and Control
of Pest Fruit Flies in the South Pacific (AC AR).

Staffing and Facilities

Uni ted Nations Vol unteer Entonol ogists have been in place in Fiji,
Tonga and Cook |slands since October-Novenber, 1990 and in Wstern
Sanpa since Decenber, 1991. UNDP under 5th Cycle funding has
extended the UNV's in Fiji, Tonga and Cook Islands for a further
12 ronths. Together with support from counterpart staff, the
UNV' s have been instrunmental in the many achi evenents of the RFFP.

The Governnents in the project countries have attached counterpart
staff to the RFFP and, consequently, wth continued technical
gui dance, are capable of carrying out many of the project
activities. Western Sanpa and Fiji have allocated a graduate
scientist and technicians; Tonga has conmitted experienced
technical staff and provided project direction by a graduate
counterpart. The Cook |slands has been able to provide technical
staff only, but a graduate scientist will return in Novenber, 1992
to play a mgjor role in fruit fly work there.

A Project Assistant was appointed to the RFFP in Fiji in January,
1992 on a tenporary basis for 6 nonths and finally for the period
of the project in August, 1992. This delay was due to the

requi renent of SPC to obtain approval from CRGA and Conference for
| ong-term appointnment even though the position was externally
funded.

Adequate |aboratory facilities are now available in all project
countries. The basic facilities were provided by the Governnents,
with nodifications and inprovenents for the purpose of fruit fly
wor k being provided jointly by the RFFP and ACI AR

Fi nanci al Situation

In summary, 35% of funding from UNDP/UNDP | PF has been expended.
The reason for the apparent low level of expenditure is that the
guarantine treatnment devel opnent (post-harvest disinfestation) has
been delayed due to the USAIDs CAD Project not providing
equi pment until Novenber, 1992. This activity accounts for about
10% of the total budget. Also, the nmajor effort in training, the
Third International Training Course on Understanding and Managi ng

Fruit Flies will take place after this review on 23 Novenber-4
Decenber, 1992. It and the Wbrkplan Review account for 14% of
f unds.
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Expendi ture against the AIDAB conponent has been on target with
74% of funds provided by AIDAB up to July, 1992 being expended.
There was a delay in AIDAB's funding for the period July, 1992 to
Septenmber, 1993 due to Australian budget constraints. By the tinme
of the review, this shortfall in funding nay be resolved and
adequate funds may be available though the total anount provided
by AIDAB will be I ess than that expected.

I medi ate objective 1

Trappi ng

In the Cook Islands, Fiji, Tonga and Wstern Sanpa, pernmanent
trapping stations have been established since April, 1991 under
the RFFP. The location of stations on Rarotonga have been in
pl ace for 2 years, but were rationalised in early 1991. Tr appi ng
station locations in Tonga were also rationalised in 1991. Al l

trapping stations in Wstern Sampa had to be re-established as
they were destroyed due to Cycl one Val.

Each trapping station consists of two traps, one baited with Cue-
lure and one baited with nmethyl eugenol.

Trapping stations are now |l ocated on the follow ng islands:

Fiji - Viti Levu, Vanua Levu, Taveuni, Oval au, Rotuma
(pl anned for Septenber, 1992).

Cook Islands - Rarotonga, Aitutaki, Mauke, Mtiaro, Atiu,
Mangai a and Mani hi ki .

Tonga - Tongatapu, Ha' apai, Vava'u, 'Eua and the N ua's.
Western Sanpa - Upolu, Savai'i and Manona.

These trapping stations form the basis of quarantine surveillance
systems for major exotic fruit fly species. Wth exception of
Ha' apai in Tonga, traps cont ai ni ng trimedlure used for
surveillance for Medfly (Ceratitis capitata) are not included in
the systens.

The trapping systens have provided data on the species of fruit
flies present (Table 1), seasonal abundance, and geographi cal
distribution (Table 1) and have confirmed the records of the fruit
flies that are attracted to nethyl eugenol and Cue-lure.
Bactrocera xanthodes is attracted to nmethyl eugenol; Cue-lure
attracts B. distincta, B. facialis, B. kirki, B. nelanotus, B.
obscura, and B. passiflorae. The other species listed in Table 1
are not attracted to either attractant.
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Tabl e 1: Geographi cal distribution and nunbers of host
records of fruit flies in the Cook Islands, Fiji,
Tonga and Western Sanpa fromtrapping records and
host surveys in 1991-92.

Nunmber of Host Records

Speci es Cook Is Fiji Tonga West ern Sanpa

B. aenigmatica - - - 1

B. distincta - 1 6 1

B. facialis - - 52 -

B. Ki rki - Rot una 16 10
In Traps

B. nel anotus 32 - - -

B. obscura - Rot uma Niua's only 1
In Traps

B. passiflorae - 41 Niua's only -

B. sanpae - - - ?

B. sp. nov. - 2 - -

B. xant hodes 10 6 14 5

B. near xanthodes - - - 1

Nunber of sanpl es

collected to

July, 1992 2082 3317 1834 911

In general, npbst species occur in larger nunbers in forest than
that in comercial production areas. The highest peaks in nunbers
occur between Novenber to May with smaller peaks in the May-July
peri od. This obviously coincides with the fruiting periods of
their major hosts. For exanple, in Fiji, B. passiflorae peaks
coincide with the major fruiting period of guava (February-Muy)
and Syzygi um spp. Simlarly, peaks in B. xanthodes coincide wth
the fruiting times of breadfruit.

This information has assisted project countries in negotiating
with potential inporting countries, quarantine protocols for fruit
fly host produce. Together with the host fruit and vegetable
surveys, these data have allowed countries to show that the mgjor
econonmic exotic fruit flies (e.qg. Orient al fruit fly (B.
dorsalis), Queensland fruit fly (B. tryoni), nelon fly (B.
cucurbitae)) do not occur in these countries. In the long term
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this information wll assist in designing pre-harvest control
strategies using bait sprays.

Broad Host Surveys

In the four countries, 8144 fruit and fleshy vegetable sanples
have been collected and held for energence of fruit flies and
par asi t oi ds. Table 1 shows the nunbers of sanples collected
within each country and the nunber of host records for each
species. This work was done in conjunction with counterpart staff
and with assistance from Australian workers in the ACI AR Project.

In Western Sanmpa, 7 species of fruit flies (Table 1) have been
recorded, even though the nunber of sanples collected has been
relatively few due to the shortage of wild and commercial fruits
caused by Cyclone Val's damage to vegetation and comercial crops.
B. kirki and B. xanthodes are the npst inportant econom c species
in Western Sanpa. A new species simlar to B. xanthodes has been
recorded and hosts have recorded for B. aenigmatica and B. obscura
for the first tine. These new records denonstrate the
t horoughness of the host surveys despite small nunbers of sanples.

In the Cook Islands, sanples have been collected from Rarotonga,
Ai tutaki, Mauki, Mtiaro, Mangaia, Atiu and Manihiki. An extra 18
hosts for B. nelanotus and 5 for B. xanthodes have been recorded
since Septenber, 1991, bringing the total nunber of hosts for B.
mel anotus to 32 and for B. xanthodes to 10. No other species of
fruit flies have been recorded. 1In 7 hosts, both species occur at
the sane tine.

In Tonga, sanples have been collected from Tongatapu, Ha' apai,
Vava'u, 'Eua and the N ua's. The concentrated effort on host
surveys has resulted in the nunbers of hosts for B. facialis
increasing from 13 in Septenmber, 1991 to 52 in July, 1992,
Simlarly, the nunmber of hosts for B. kirki has increased from 2
to 16, for B. xanthodes from 4 to 14 and for B. distincta from
zero to 6 over the same period. The conbi nation of host surveys
and trapping has confirmed the occurrence of B. passiflorae and B.
obscura on N uatoputapu and N uafo'ou. O inmportance was the
record of a nelanistic (dark) form of B. facialis. O i mportance
to future post-harvest disinfestation research is the fact that 21
wild or commercial fruits and fl eshy vegetables are able to host 2
or 3 species of fruit flies at the sane tine.

In Fiji, 3317 sanples have been collected from Viti Levu, Vanua
Levu, Taveuni, Ovalau, Mana Island, Nananu-i-Ra and Koro Island.
B. passiflorae is by far the nobst inportant econom c species with
the numbers of host increasing from 37 to 41 hosts. B. xanthodes
and B. distincta have been recorded from 6 hosts and one host
respectively. B. distincta remains an enignma in that it occurs in
si zeable numbers in traps throughout all islands but still has
been recorded from one host only, namely sapodilla which is not
wi dely distributed throughout Fiji.
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One undescribed species has been recorded in Fiji fromtw wld
hosts, Gnetum gnenon from Vanua Levu and Ochrosia oppositifolia on
Viti Levu.

It is inmportant to note that no fruit flies have been recorded
from field collected fleshy vegetables such as eggplant, chilli,
tomato, or cucurbits during the past 2 years.

As expected, the endem c species of fruit flies in each country

has the |argest nunber of hosts. B. nel anot us, occurs in the
Cook Islands only and has 32 hosts; B. passiflorae is endemc to
Fiji and occurs in 41 host; and B. facialis occurs in Tonga only

and has been recorded from 52 hosts.

Comment has to be nade on the differences in the host ranges of B.
xanthodes in the four countries. It seems that this species nmay
be a compl ex of species, with B. xanthodes in the Cook I|slands and
Tonga having 10 and 14 hosts respectively, while B. xanthodes in
Fiji and Wstern Sanpa occurs in 6 and 5 hosts respectively.
ACI AR has provided Dr. Drew of the Queensland Departnment of
Primary Industries (QDPI) with funding to arrange DNA studies on
this "conpl ex" throughout the South Pacific.

Host surveys have provided «countries wth a nmuch better
appreciation of the species that occur, their host ranges and the
econoni ¢ significance of each species to production and export.
It will also be possible to deternmine an index of damage caused by
each speci es.

I nt ensi ve Host Surveys

This activity is ainmed at providing data on the econonic
i nportance of fruit flies to production of fresh fruits and fl eshy

veget abl es. Efforts concentrated on guava in Fiji (associated
with a bait spray trial), capsicum and tonato in Tonga and mango
and avocado in the Cook Islands. The level of danmage (i.e.
percentage of fruit infested under natural conditions) to guava by
B. passiflorae in April, 1992 was around 37% Damage |evels to

mango and avocado was |less then 5% and 0.4-1.8% respectively. The
|l evel of damage to tomato and capsicum in Tonga was very |ow,
probably due to the high use of insecticides on these crops.
Specific crops with no insecticide use have been planted to
ascertain the | evel of damage on untreated crops.

As was expected, the level of danmge to nobst crops, except for
guava, is low, probably less than 10% in npst crops. However, it
is still necessary to undertake pre-harvest control to reduce
|l evel s of danmage to less than 1% to adhere to NZ quality assurance
requi renents.

Par asi t oid Records

In Fiji, parasitoids are comonly reared from fruit collected
bet ween Novenmber to April but primarily in association with guava,
kumguat, grapefruit, Inocarpus fagiferus, Ochrosia oppositifolia,
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Syzygi um spp and Terminalia spp. Al of these are comon hosts of
B. passiflorae. Al t hough parasitoids have been reared when B.
passiflorae is associated with B. xanthodes in the same host
sanple, it is debatable as to whether parasitism of B. xanthodes
occurs in the field. Under | aboratory conditions, parasitoids
will parasitise both species. It is not uncommon to record
parasitism percentages of 10-15% from field collected naterial.
Fiji are five species of parasitoids have been recorded fromfruit
flies in Fiji during this project. These are:

Acer atoneuronyia indica (f. Eul ophidae)

? Tetrastichus sp. (f. Eul ophidae)

Di achasm norpha | ongi caudata (f. Braconi dae)
Fopi us arisanus (f. Braconi dae)

Psyttalia fijiensis (f. Braconidae)

F. arisanus is the nbst common parasitoid being recovered from 10
host plants, while D. |ongicaudata was recovered from 7 host
pl ants. Interestingly, D. hageni, an endem c species, has not
been recovered during this project.

In Tonga, parasitoids are associated with fruit fly species reared
from guava, Terminalia catappa, Surinam cherry, Mlay apple,
Cal ophyl lum spp., Mcronelum m nutum and Ochrosia oppositifolia.
Percentage parasitism is variable (1-83%. Al t hough parasitism
|l evels may be high on occasions, the natural |evel of parasitism
is nost likely to be around 10% Wrk in Tonga has yielded a
record of parasitoids from B. xanthodes. The species of
parasitoids in Tonga are F. arisanus and P. fijiensis. One
sanpl e contained the pupal parasite, Spalangia sp. but this my be
a contam nant .

In the Cook Islands and Wstern Sanmpa, the only species of
parasitoid recovered was F. arisanus. Al t hough D. | ongicaudata
has been released in the Cook Islands in the past, surprisingly it
has not established.

Dat abase

The data from trapping and broad host surveys have been entered
into a database held under the ACIAR Project with QDPlI, Brisbane.

Initially, Dbase Ill Plus software was used, but this has been
converted to Rbase. Di sk and hard copy will be provided to each
country and the RFFP in Novenber, 1992. In the interim the RFFP
has | oaded all host collections from Fiji into a Mcrosoft Wrks

dat abase. An exanple page of the reports is attached as Annex 2.
I medi ate Obj ective 2
Bait Spray Testing

No further work of the refornulation of locally available waste
yeast from the breweries in the project countries has been done
since the last tripartite review The reason for this is that the
AClI AR Project based in Brisbane is undertaking the refornulation
research for the RFFP. Progress reports indicate that, by heating
waste yeast from the Carlton Brewery in Brisbane various
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tenperatures between 350C and 700C for extended periods up to 20
hours and addi ng enzymes such as Tumi case and Papain attractancy
to Queensland fruit fly is increased significantly. The ai m of
this experinmental work is to rupture the yeast cells to rel ease
proteins on which the flies feed.

In the neantinme, the four project countries have tested an
Australian source of yeast autolysate to deternine if the species
of fruit flies in each country are attracted to this autolysate.
Al'l of the econom c species in the Cook Islands, Fiji, Tonga and
Western Sanpa are attracted. This was tested by applying 50-100m
of a m xture of 100m of yeast autolysate nmade up to 1 litre with
water plus 4m of 50% active constituent mnmalathion to about one
square nmetre of foliage on various fruit fly host trees. Dead
flies were collected on calico sheets placed on the ground.

In Fiji, a field trial, designed to reduce fruit fly danage to a
wi | d guava grove, showed that, by applying the bait spray weekly,
it was possible to reduce the level of damage to guava fruit from
37% to zero in 4 weeks and to maintain the |evel of damage at 0-1%
for 4 weeks. This result is so pronmising that it is planned to
test the Australian bait on a comrercial planting of 4000 mango
trees at Nadi in October - Decenber, 1992. Also, simlar trials
are planned for comrercial citrus (oranges) at Batiri on Vanua
Levu for May-July, 1993.

In the Cook Islands, field tests on the effect of the Australian
bait spray on parasitoids and pollinating agents in guavas were
carried out. No deleterious effects on either parasitoids or
pol linating agents were recorded. Parasitism levels in treated
pl ots remai ned at 44% during the trial.

In Tonga, plots of tomatoes, capsicuns and zucchini have been
pl anted at Vaini Research Station for testing the effectiveness of
the bait spray system on reducing damage |evels caused by fruit
flies to these crops.

An inportant developnent in relation to the Australian yeast
autolysate is that Burns Philp, the owners of the conpany that
supplies the yeast autolysate, is interested in commtting
research staff to inproving the attractancy of the autolysate in
the hope of distributing the autolysate into the South Pacific and
possi bly South-East Asia. |If the attractancy is inproved, then it
may be possible to use less of the autolysate, thus inmproving the
econonics of the baiting systems for growers in Pacific Island
countries.

Farnmers in Fiji, Cook Islands and Tonga are very keen to have this
technol ogy available to them as they see it as a necessary
component of a quality assurance system which is a prerequisite
for exporting fresh fruits and fleshy vegetables to New Zeal and
and el sewhere.
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I medi ate Obj ective 3
Laboratory Cul tures

Wth the exception of Wstern Sanpa, project countries now have
viable |aboratory colonies of the economically inportant species

of fruit flies. The delay in Western Sanpa has been unavoi dabl e
because of the paucity of host fruits caused by Cyclone Val.
Therefore, it has not been possible to carry out large fruit
collections to establish colonies. Hopefully, this wll be

rectified over the next few npnths.

In the Cook Islands, the colonies of B. nelanotus and B. xanthodes
have been taken over by counterpart staff and staff from the
Horticulture and Food Research Institute (NZ) (HFRI).

In Tonga, |aboratory colonies of B. passiflorae, B. Kkirki, B.
xant hodes and B. distincta are established. B. xanthodes col onies
are capable of producing 10,000 - 15,6000 eggs per cage per week,
and B. facialis 4000-5000 eggs per cage per week. Egg production
of B. kirki has presented some problens; artificial egging devices
are now being tested to try to overconme this problem

In Fiji, laboratory colonies of B. passiflorae and B. xanthodes
are very strong, capable of produci ng about 100,000 eggs per week.
Artificial egging devices have been successfully introduced for B.
passiflorae, with nmore devel opnent work required for B. xanthodes.
The only research to be done for the |aboratory colonies is to
repeat an experinent to conpare the locally developed artificial
diet based on double diffused sugarcane bagasse/pawpaw Torul a
yeast with three diets from the USDA-ARS Laboratories in Hawaii
and the dehydrated carrot diet from Australia. This will be
compl eted by mid-COctober, 1992.

Techniques for |laboratory rearing of parasitoids have been
successfully adapted from the USDA- ARS Laboratories in Hawaii and
can now be wused in any Pacific Island country, providing
| aboratory colonies of fruit flies are established.

Bi ol ogi cal Studies

In the Cook Islands and Fiji, life cycle studies at various
tenperatures were conpleted in early 1992 and late 1991
respectively in preparation for post - har vest di si nfestation
research. Results for B. nmelanotus, B. xanthodes and B.

passiflorae are being documented in scientific papers by Project
and counterpart staff.

Mati ng behavi our studies in the Cook Islands, Tonga and Fiji have
been necessary to ensure that the |I|aboratory <colonies are
subjected to environnental <conditions that are conducive to
mat i ng. It was found that B. facialis, B. passiflorae, B.
distincta and B. xanthodes nmate at dusk. B. kirki appears to mate
at any time during the day, while B. nelanotus mates in the
nor ni ng.
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Host Susceptibility Testing

The RFFP assisted the Mnistry of Agriculture and Fisheries
( MAF) ( N2) to devel op a St andard for testing t he host

susceptibility of fresh fruits and vegetables to fruit flies. In
Fiji, laboratory cage tests of pineapples (3 varieties), eggplant
(3 varieties), chilli (2 varieties), bitter gourd, angle gourd,
wat er nel on, pawpaw at colour break and for New Zeal and,
nectarines, apples and kiwi fruits have been done. The results so
far indicate that the 3 varieties of pineapple will not host fruit
flies and so can be exported to New Zeal and wi thout post-harvest
treatment for fruit flies. |If other commdities prove to be hosts
under this cage test, then field cage tests will be done. Smal |
plots of these crops have been planted at the Sigatoka Research
Station for this purpose. The RFFP expects to conplete nobst of

these tests by the end of 1992.

In the Cook I|slands, |aboratory and field cage tests on cucunbers,
tomat oes and zucchini are currently being conducted. Tests for
New Zeal and on kiwi fruit for B. xanthodes were al so done, proving
that it is a host.

Host susceptibility testing using |aboratory cages were done in
Tonga on nectarines, apples, kiwi fruit, zucchini, and horned
mel on. Appl es and nectarines are hosts for B. facialis; results
of the other tests will be available by 30 Septenber, 1992.

Wrk on host susceptibility of bananas at various stages of
maturity will be done in Wstern Sanpa as soon as |aboratory
col oni es are established.

Post - Harvest Di sinfestation Treatnent Devel opnent

At the previous Tripartite Review, it was stated that life history
and heat tolerance studies would comence in August, 1991. The
life history studies were conpleted in Fiji by Novenmber, 1991, but
the heat tolerance studies of eggs and the 3 instars have not

comenced. In the original project document, a sub-contract was
supposed to be let to New Zealand, Australia or the USA to
undertake this work. It was decided that, for the sake of

sustainability of the project activities, it would be better if
counterpart staff, with technical guidance from the UNV's and the
CTA, carry out this work.

The nost effective nmechanism for carrying out this nopderately
technical conmponent is to rely on experinental equiprment and

expertise from the USDA-ARS Laboratory in Hawaii. The USAI D
funded CAD- Project has now been approved and Fiji and Tonga wll

receive in Novenber-Decenber, 1992, experi ment al equi pment

including a transient hot water bath, a static hot water bath and
in the case of Fiji, an experinental hot forced air wunit. The
research on heat tolerances of eggs and larval stages of the
i nportant species will comence in January, 1993 in Fiji and a

little later in Tonga.

As Western Sanpa has the simlar economc species to those in
Tonga, the research from Tonga will be directly applicable to
West ern Sanpa.
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The Cook Island program on disinfestation using hot forced air is
the responsibility of the Cook Island Covernnent and HFRI (NZ2),
although the UNV Entonpblogist wth the RFFP has spent a
consi derabl e anbunt of his tine assisting in this work.

The delays in commencing this work in Tonga, Fiji and Wstern
Sampa is one of the nmpjor justifications for investigating
possi ble funding sources for an extension to the Project. It is
expected that the Project wll be able to develop acceptable

treatments for 1-2 comodities per year. To ensure confidence in
generation of data and conpilation of data in a form acceptable to
potential inporting countries, it is strongly recomended that
data for 4-5 different comodities be devel oped over the next 3-4
years under the gui dance of the RFFP.

TRAI NI NG

Training has been viewed as a high priority by the RFFP, by
Government staff and by the farners and exporters in all project
countries. Training has covered fruit fly identification,
techni ques for trapping, host fruit surveys, |aboratory culturing
of flies and parasitoids, bait sprays, and principles of pest risk
assessnment and quality assurance schenes for fruit flies.

The follow ng training has been sponsored by the RFFP:

. In the Cook Islands, workshops were held for farners and
M nistry staff on Rarotonga, Aitutaki and Muuke in 1991 and on
Atiu (12 staff, 21 growers), Mtiaro (15 growers) and Mangaia (11
staff) in 1992. (Also assisted by ACI AR funding).

. 3 staff form Mtiaro, Mngaia and Atiu were provided with
addi ti onal placenent training at the | aboratory at Rarotonga.

. A Laboratory Assistant from Tonga attended two weeks
training at the RFFP Laboratory in Fiji in December, 1991.

. In-country training of Tongan farmers (30), extension and
quarantine staff (28) was provided in July, 1992.

. One day workshop on the biology of fruit flies and
identification of adults and immture stages for 20 Fiji plant
protection and quarantine staff, run by the RFFP and ACI AR

. Since Septenmber, 1991, the RFFP provided training for 2
staff from Federated States of Mcronesia, one Agricultural
O ficer from Sol onons, one counterpart entonologist from Western
Sampa, and a DSIR technical officer who went to the Cook Islands
to take-over the Ilaboratory culturing of flies. The training took
the formof placenment training in Fiji for 2-3 weeks each.

. Orientation training of 2 weeks for the UNV Entonpl ogist
from Western Sanpa.

. On-the-job training of counterpart staff in Fiji (2), Tonga
(4), Western Sanpa (2) and Cook Islands (1).
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Farmers and exporters have been made aware of the RFFP and
the results that have originated fromthe Project activities.

The nmajor training activities for the Project is the Third
International Training Course on Understanding and Managing Fruit

Flies to be held at the School of Pure and Applied Science,

University of the South Pacific on 23 Novenber-4 Decenber, 1992.

It is jointly sponsored by the Crawford Fund for |International

Agricul tural Research, QDPI and the RFFP. 25 participants from
Fiji, Tonga, Wstern Sampa, Cook Islands, French Polynesia,

Northern Mariana |slands, Tuval u, Kiribati, New Cal edoni a,

Sol omons, PNG, Vanuatu, Federated States of M cronesia, Niue, and
New Zealand will attend. Resource staff were selected from QDPI,

RFFP, USDA- ARS Laboratories, Hilo Hawaii and the Media Centre of

USP.

COVPLEMENTARI TY W TH OTHER FRUI T FLY RESEARCH ACTI VI TI ES

Si nce Septenber, 1990, the RFFP has acted as a central reference
point for research and developnent on fruit flies in the South
Pacific area, primarily to reduce duplication of effort and
resources. Therefore, the RFFP provides essential |inkages
bet ween other donor organisations and projects in this area of
wor k, viz.

ACIAR - Through the Queensland Department of Primary
I ndustries, Brisbane, ACIAR is funding a three-year project on
fruit flies in the Cook Islands, Fiji, Tonga and Western Sanpa.

The purpose of this project is to cooperate with the RFFP on
taxonom c studies on fruit fly species in the four countries, to
provide resource inputs into host fruit surveys, to develop and
mai ntain a database on fruit flies for the Pacific countries, to
provide high level technical assistance in developing effective
pre-harvest control of fruit flies, and to assist with training.

USAID - One of the conponents of the Commercial Agricultural
Devel opmrent (CAD) Project is designed to transfer various post-
harvest treatnment technologies to the South Pacific countries to
replace ethylene dibromde fumgation as a treatnent for fresh
fruits and vegetables infested with fruit flies. Wt hout very
cl ose cooperation between the CAD Project and the RFFP, the task
of wundertaking research specific to the fruit fly species and
comodities in the South Pacific would require a significant
redesi gn of both Projects. The major reasons for this is that the
RFFP has done much of the ground work on establishing |aboratory
colonies of fruit flies and prerequisite biological studies on the
damaging fruit fly species in each country. These two projects
dermonstrate the nutual benefit of open cooperation in achieving
project objectives and hopefully, sustainability of activities
within countries.

. Horticulture and Food Research Institute (NzZ) (HFRI) - Cl ose
cooperation with the HFRI by the RFFP has ensured there is no
duplication of effort in devel oping post-harvest treatnents for
some commodities in the Cook Islands. The RFFP has assisted with
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resources for DSIR s effort in the Cook Islands and will be able
to access data generated by DSIR and Cook |sland counterparts.

. Mnistry of Agriculture and Fisheries (NZ) - The RFFP has,
with MAF (NZ), developed Standards for testing the susceptibility
of fresh fruits and fleshy vegetables to fruit flies. The RFFP is
now testing the procedure on pineapples, eggplants, chilli, bitter
gourd, waternelon and some NZ fruits in the hope that post-harvest
treatnments nay not be required for sonme horticultural conmodities.
The RFFP was able to provide technical inputs to the Bilateral
Quar antine Agreenent that was recently signed by the NZ and Fiji
Gover nnment s. This may facilitate trade with NZ in fresh fruits
and fleshy vegetables, providing adequate, acceptable fruit fly
control mechanisns are in place.

SPC - The RFFP is the focus for information and advice on
fruit fly control strategies and the quarantine inplications of
the presence of fruit flies for countries in the South Pacific.
Through SPC s training progranms, the RFFP inpacts on inproving
technical know edge and capabilities of countries under the
unbrella of SPC.

M nistries of Agriculture (or equivalent) - The RFFP acts as
a training resource for these Mnistries. Staff from the
Sol onons, Fiji, Tonga, Wstern Sanpa, Cook Islands, Federated

States of Mcronesia and Tuval u have received hands-on training at
the fruit fly laboratory in Fiji.

Ot her Projects - The RFFP has been approached by AIDAB' s
Paci fic Regional Team in Sydney to becone involved in a proposed
project on the rehabilitation of the fresh |ime and juice industry
in Niue. The input of the RFFP would be advice on fruit fly

control strategi es, with particul ar reference to host
susceptibility testing of fresh lime at various stages of
maturity. The expectation is to be able to export fresh Ilines

wi t hout post-harvest disinfestation treatnents.

CONCLUSI ONS AND RECOMMENDATI ONS

Concl usi ons

The achi evenents of the project may be summari zed as foll ows:

Project countries now have increased capacity to carry out
trappi ng progranms, host surveys, parasitoid surveys, |aboratory
culturing of fruit flies and parasitoids, host susceptibility
testing of commodities, testing of pre-harvest control techniques
such as bait spraying, biological research using fruit flies as a
tool, and assessnents of danmge caused by fruit flies.

Technical know edge on the fruit fly species present, on
their host ranges, geographical distribution, seasonal abundance,
parasitoid effects and levels of damge has been enhanced to a
poi nt where CGovernments should be nore confident in negotiating
quarantine protocols for export of fresh fruits and fleshy
veget abl es.
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. Through cl ose cooperation with ACI AR, a database on fruit
flies in the South Pacific is in place, thus assisting in the
guarantine decision-making process of exporting and inmporting
countries.

Initial results of testing of yeast autolysate as a
component of the bait spraying technique have shown pronise and,
based on interest of farmers in this technique, the adoption of
the technique will form an integral part of the quality control
systemthat needs to be put in place for export produce.

Laboratory colonies of fruit flies are now available and
bi ol ogi cal studies or rearing techniques, mating behaviour and
life histories have been conpleted in preparation for post-harvest
di sinfestation research.

Through effective cooperation with USAID's CAD Project,
experimental equipnent and expertise for post-harvest treatnent
devel opment will be avail able or accessible from Decenmber, 1992 so
a concerted effort on devel opnment of those treatnment will comrence
in January, 1993.

The program of training of Government personnel, farnmers and
exporters will ensure that a corps of trained technical staff and
aware farmers and exporters will be available in each of the
proj ect countries.

Recommendat i ons

The Governments of the project countries should maintain the
inputs to the project by:

progressively t aki ng over t he responsi bility for
continuation of the trapping and commercial host surveys prograns
al ready established as part of quarantine surveill ance;

assisting in wild host surveys to be done by ACI AR and RFFP;

. mai ntai ning or, where necessary, upgradi ng | aboratory
colonies of weconomically inportant fruit fly species so that
colonies are readily available and viable for post-harvest
di sinfestation research;

assisting with and undertaking small scale and comrercial
testing of yeast autolysates as bait sprays for pre-harvest
control of fruit flies, particularly in comopdities to be
export ed.

. providing counterpart support for research into the
devel opment of alternative treatnents to ethylene dibromde for
disinfesting fruits and vegetabl es destined for export.

continuing, with the assistance of the RFFP, liaison and
cooperation with donor organisations funding fruit fly research in
the South Pacific e.g. ACIAR, USAID, HFRI (NZ); and by
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supporting further training of staff, farmers and exporters
to ensure that they are kept informed of new devel opnents and
technol ogies on fruit fly control.
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